Alpha1-receptor or adenosine A1-receptor dependent pathway alone is not sufficient but summation of these pathways is required to achieve an ischaemic preconditioning effect in rabbits.
1. It is reported that alpha1-receptors and adenosine A1-receptors are involved in the ischaemic preconditioning (PC) effect on infarct size (IS). However, it is still unclear to what extent alpha1-receptors and adenosine A1-receptors contribute to the mechanism of PC. Therefore, we investigated the extent of the contribution of alpha1-receptors and adenosine A1 receptors to the PC effect on IS and examined the relationship between these receptors and protein kinase C. 2. Infarct size was measured in rabbits subjected to 30 min ischaemia and 48 h reperfusion. Tyramine (Tyr) was intravenously administered before 30 min ischaemia in the absence or presence of bunazosin (BN, alpha1-receptor blocker) and staurosporine (ST), a protein kinase C inhibitor, respectively. R(-)N6-(2-phenylisapropyl)-adenosine (PIA), a selective adenosine A1 agonist, was intravenously administered before 30 min ischaemia in the absence or presence of 8-p-sulphophenyltheophylline (8SPT), an adenosine blocker and ST, respectively. In the PC groups, BN, BN + PIA, 8SPT, 8SPT + Tyr or placebo saline was injected before or during PC. 3. Both Tyr and PIA reduced the IS, which was blocked by BN and 8SPT, respectively. The IS-reducing effect of Tyr or PIA was blocked by ST. The IS-reducing effect of PC was completely blocked by BN and 8SPT, respectively. The blocking effect of BN on the IS-reducing effect of PC was abolished by adding PIA during PC ischaemia. The blocking effect of 8SPT on the IS-reducing effect of PC was abolished by adding Tyr before PC ischaemia. 4. These data suggest that an alpha1-receptor dependent pathway exists and an adenosine A1-receptor dependent pathway, stimulation of both of which activates protein kinase C, then reduces the IS. However, exclusive stimulation of a single alpha1-receptor dependent pathway or a single adenosine A1-receptor dependent pathway alone is not sufficient but the summation of these pathways is required to achieve a PC effect on IS in rabbits.